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Training Outline

9:00 – 9:35
Representativeness 
Evaluation Overview, 
REDUA Documentation 

Liz Callahan, MassDEP

9:35 – 10:20

Data Usability Overview 
and CAM Refresher 
Don Muldoon, MassDEP

10:20 –10:30 BREAK

10:30 – 11:15 

Representativeness in Practice 

Wes Stimpson, LSP, WES Associates

11:15 – 12:00  

Data Usability in Practice

Jim Occhialini, Alpha Analytical

12:00 – 12:10 BREAK

12:10 – 1:00  Case Study



Background

• Representativeness Evaluation and Data 

Usability Assessment (REDUA) MCP 

requirement (310 CMR 40.1056(2)(k)) 

– part of MassDEP’s ongoing efforts to ensure 

the appropriateness and quality of disposal 

site information and analytical data used to 

support response action decisions
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MCP REDUA Requirement 

310 CMR 40.1056(2)(k)

Class A, B, or C Response Action Outcomes shall provide:

➢ a DATA USABILITY ASSESSMENT, documenting 

that the data relied upon is scientifically valid and 

defensible, and of a sufficient level of precision, 

accuracy, and completeness to support the RAO

➢ a REPRESENTATIVENESS EVALUATION,

documenting the adequacy of the spatial and 

temporal data sets used to support the RAO

AND



Purpose of REDUA Requirement

To require the LSP to synthesize and consolidate 

information acquired throughout the response 

action process into a succinct summary that 

demonstrates the RAO is supported with 

information that is

– consistent with the CSM

– representative of disposal site conditions, and 

– of quality acceptable to MassDEP



REDUA Documentation 

Applicability 

• Applicable to all Class A, B or C RAOs, 

including partial RAOs



Prior to RAO…

Note:

The specific requirement to provide a 

Representativeness Evaluation and Data Usability 

Assessment in an RAO submittal is not intended to 

preclude evaluation and discussion of data usability 

and representativeness as they relate to supporting 

conclusions in other MCP response action submittals.



REDUA Policy (# WSC-07-350)

http://www.mass.gov/dep/cleanup/laws/policies.htm#07-350

• Presents framework for REDUA evaluation

• Identifies Representativeness and Data 

Usability considerations to be addressed in 

supporting RAO

• Provides worksheets/formats that may be 

used in evaluating and/or presenting 

information in support of the RAO



REDUA Policy

MassDEP’s Goals for its use

• RAO submittals will include a clear justifications

as to why the information used to support the 

RAO is

– representative of disposal site conditions

– of sufficient quality to provide confidence in the 

decision

– level of information/justification commensurate with 

disposal site complexity and REDUA issues

• Standardize the information provided to meet 

the REDUA requirement



Conceptual Site 

Model

Analytical Data, Field 

Observations, 

Hydrogeological and 

Physical Data

Sampling Plan, 

Sampling and Field 

QC, and Method 

Selection

REPRESENTATIVENESS 
EVALUATION

Does the information 
adequately represent the 

disposal site and support the 
CSM?

ANALYTICAL DATA 
USABILITY ASSESSMENT

Are the representative data 
points of known accuracy, 

precision and sensitivity and 
do they meet project 

objectives?

Support Response Action Outcome Opinion

Qualified Analytical Data 

Points

Collect additional “lab” or “field” data, 

modify/expand investigation

YES
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RAO Requirements- Guidance Table 1

Class A or B RAO Class C RAO

Delineation of disposal site boundaries Delineation of disposal site boundaries

Elimination/control of OHM source(s) Elimination/control of OHM source(s), to 

the extent feasible

Characterization of Risk
Identification of Exposure Pathways & Receptors             

Identification of Hot Spots

Calculation of EPCs

Identification of Background

Characterization of Risk
Identification of Exposure Pathways & Receptors             

Identification of Hot Spots

Calculation of EPCs

Identification of Background

Achievement of background, to the 

extent feasible (Class A RAOs)

Achievement of No Significant Risk 

(NSR)

Achievement of No Substantial Hazard 

(NSH)



Representativeness Evaluation

Does the information gathered in 
support of the RAO adequately represent 

the disposal site and fit the CSM?



Conceptual Site Model (CSM)

• A site-specific description of what and 
how contaminants entered the 
environment, were transported within 
the system and routes of exposure to 
human and environmental receptors

• Provides a framework for assessing and 
addressing sources of OHM and risk 



REDUA CSM 

• Provide a succinct summary of the 

(most current) CSM

• CSM is the basis for the evaluating the 

rest of the Representativeness 

components

– Is the information consistent with the CSM, 

sufficient to support it, can inconsistent 

information be explained?



REDUA CSM

• History of disposal site as it relates to 
potential presence of OHM

• Description of known/likely source

• Date/time period of release(s)

• Geologic/hydrogeologic setting

• Volume/mass of OHM

• Fate and transport, migration pathways, rates, 
density and hydrodynamic factors, 
degradation rates/products

• Mechanisms, pathways and points of 
exposure



CSM (UST Site)



Use of Field/Screening Data

• MassDEP promotes appropriate use of field 

screening and EPA’s Triad approach

– Can improve decision certainty, reduce costs, and 

accelerate and improve cleanup process

• REDUA evaluation should present how field 

screening was used

– To make decisions about the field investigation 

and sampling plan

– Comparability of field screening results to 

visual/olfactory information and laboratory results



Sampling Rationale/Plan

• Justify the media and locations (in terms of 
area and depth) sampled as appropriate and 
sufficient to support the RAO

• Discuss relationship and proximity of 
sampling locations to source and impacted 
media  
– which samples are from impacted area

– which from outside (adjacent, above, below, 
background)

• Identify any Critical Samples

Why were samples taken at specific 
locations?  What were the objectives?



Number, Spatial Distribution 

and Handling of Samples

• Justify the number and spatial distribution of 
samples within a given area targeted by the 
sampling plan
– Density of sample

– Collection and handling of samples (e.g., grab 
samples, compositing, filtering, split samples, co-
located samples)

• If contamination is distributed in a random or 
unknown manner (e.g., Brownfields), justify 
how sampling density and distribution 
accounted for this uncertainty



Temporal Distribution of Samples

• Where disposal site conditions warrant 

multiple sampling rounds over time, justify that 

the monitoring period and intervals are 

sufficient/appropriate

• Demonstrate

• no continuing source

• stable/diminishing concentrations

• Consistency over time



Inconsistency and Uncertainty
• Justify that the nature and magnitude of any 

inconsistency or uncertainty in disposal site 
information is insufficient to undermine 
support of the RAO 

• Examples of inconsistency/uncertainty
– Site history information inconsistent with 

contaminants found/not found

– Field/Screening Data or other observations that 
indicate contamination different from those found 
by lab data or evaluated in the risk characterization 
(e.g., remediation waste data indicates OHM not 
evaluated as a Contaminant of Concern)



Information Considered 

Unrepresentative
• Where not otherwise discussed, explain why 

certain information/data was not used in the 
Representativeness Evaluation and support of the 
RAO

- e.g., data related to 

material removed from 

the disposal site and not 

representative of final 

conditions -MassDEP
-PRP/Property Owner
-Public

Remember Your

Audience…



REDUA Documentation

• Documentation is part of RAO submittal

• Succinct Narrative and/or use 

Worksheets/Summary tables (formats 

provided in the guidance as tools)

• Documentation should address
• Representativeness Evaluation

• Data Usability Assessment

• Conclusions



Representativeness and Data 

Usability Worksheet (Appendix V)

Part A Representativeness Evaluation

Part B Data Usability Assessment

Part C Evaluation and Conclusions

Use of this Form is Optional



A. Representativeness Evaluation Worksheet

Use of this Table is 

Optional.  However, at a 

minimum, the information 

covered by this table must 

be addressed in support of 

the requirement at 310 

CMR 40.1056(2)(k)



B. Data Usability Assessment  Worksheet

Use of this Table is 

Optional.  However, at a 

minimum, the information 

covered by this table must 

be addressed in support of 

the requirement at 310 

CMR 40.1056(2)(k)



Data Summary Table (Appendix VI)

Use of this Table is Optional.  However, at a minimum, the information 

covered by this table must be addressed in support of the requirement 

at 310 CMR 40.1056(2)(k)



Data Summary Table (Appendix VI )

➢Sample ID

➢Parameters Tested

➢Date

➢Matrix

➢Data Use

➢CAM Compliance

➢Data Qualifications



C. Conclusions

• Narrative and/or 
Worksheet
– Summarizes the 

Representativeness 
Evaluation and Data 
Usability 
Assessments as 
consistent with the 
CSM and supportive 
of the RAO



Data Usability Assessments

Overview



RAO Submittals

310 CMR 40.1056(2)(k) requires

➢ Representativeness Evaluation

• Data Set Uncertainty

➢ Data Usability Assessment

• Data Point Uncertainty

for ALL Class A, B, or C RAOs



Data Usability Assessment

An MCP Data Usability Assessment Evaluates 

the

➢Accuracy

➢Precision 

➢Suitability

of analytical data used in support of MCP 

decisions.



Data Usability Assessment

An MCP Data Usability Assessment has 

both a

➢ Laboratory and

➢ Limited Field

Component.



Laboratory Component

Evaluation whether analytical data points are  

scientifically valid and defensible, and of a sufficient 

accuracy, precision and sensitivity to support the RAO.

The Data Usability Assessment answers the question

Does the analysis of sample “as delivered to the 

laboratory” yield a suitable analytical result?

It should be understood that …

The analysis could be perfect but if the sample is 

taken in the “wrong” place or at the wrong time it 

would be of little or no value in MCP decision making 

(Representativeness Component).                    



Data Usability Assessment

➢ Evaluates CAM* Compliant Data

➢ Evaluates Non-CAM Data

➢ Evaluates suitability of all submitted data to

be used for its intended purpose

➢ Rejection of Analytical Data as a Result of

Gross Failure

* MassDEP’s Compendium of Analytical Methods



CAM-Compliant Analytical Results

(1) determined using an “MassDEP Analytical 

Method” detailed in the CAM; 

(2) comply with method-specific QC requirements 

specified in CAM; 

(3) reported with narration of method–specific 

performance standard deficiencies, as necessary; 

and

(4) reported with the required deliverables specified in 

the CAM for MCP analytical data.  CAM Compliant 

data are data with “Presumptive Certainty”.



CAM Compliant Data Evaluation

Data Usability Assessment

The Analytical Data Usability Assessment 

should provide …..

(1) an evaluation of the sensitivity (i.e., Reporting Limit) with 

respect to project-specific objectives, and 

(2) a discussion of how identified analytical deficiencies, if 

any, may affect the overall usability of the analytical data 

with respect to achievement of project-specific objectives.

➢ as identified in Laboratory Case Narrative

(3) a justification as to why such (compromised) analytical 

data are still suitable to support RAO decision



CAM Compliant Data Evaluation

Known Accuracy and 

Precision stipulated 

with or without noted 

QC non-compliances



CAM-Compliant Data

➢CAM-compliant analytical data meeting all

method- and project-specific Data Quality 

Objectives may be used without reservation to 

support an RAO pursuant to 310 CMR 40.1056 

(2)(k). 

➢The Analytical Data Usability Assessment 

should discuss how analytical deficiencies, 

identified in the Laboratory Case Narrative, 

might affect the overall accuracy, precision,

sensitivity and ultimate suitability of the 

analytical data to support MCP decisions.  



Classes of Non-CAM Data

Data Usability Assessment

➢ Non-CAM Compliant

➢ Pre-Cam

➢ Non-CAM



Non-CAM Compliant Data

Data Usability Assessment

Analytical results determined using an “MassDEP 

Analytical Method” detailed in the CAM that: 

(1) are not in compliance with method-specific QC 

requirements specified in the CAM;

(2) do not include a narration of method–specific 

performance standard deficiencies, as necessary; 

and/or 

(3) do not include the required deliverables specified in 

the CAM for MCP analytical data.



Non-CAM Analytical Data

Data Usability Assessment

Analytical results determined using an analytical 

method that is not currently included in the CAM.

➢Dioxin

➢Perchlorate

➢Others



Pre-CAM Data

Data Usability Assessment

Analytical results determined using any  

method conducted and reported before 

August 1, 2003 for methods included in the 

CAM.



Non-CAM Data Evaluation

➢ Analytical Accuracy

➢ Analytical Precision

➢ Analytical Suitability

• Sensitivity (Reporting Limit)



Appendix II

Table II-1

Evaluation 

Elements



Appendix II, Table II-2

Additional Elements for Consideration



Data Usability AssessmentAppendix III PARCCS Parameters



Rejection of Analytical Data

It should be noted, that data even not eliminated for 

“gross failure” may still otherwise be found unusable or 

of limited use following a data quality assessment.

Data that are deemed unusable as the result of a 

“gross failure” of quality control in the process of 

sampling or analysis as described in Appendix IV

can not be used to support an RAO. 

➢Organic Analyses Rejection Criteria

➢Inorganic Analyses Rejection Criteria



Non-CAM Data Assessment



B. Data Usability Assessment  Worksheet

Use of this Table is 

Optional.  However, at a 

minimum, the information 

covered by this table must 

be addressed in support of 

the requirement at 310 

CMR 40.1056(2)(k)



Use of “Non-CAM” Data  

• Uncertainties associated with identified data 

deficiencies, with respect to the overall accuracy, 

precision and suitability of the analytical data must 

be evaluated

• Non-CAM data may be used to supplement CAM-

Compliant data points when

– Consistency (i.e., consistent concentrations and trends) is 

demonstrated between Non-CAM with CAM-Compliant data 

for comparable samples, and/or

– Where there is lack of risk associated with the use of the 

data, such that use of the Non-CAM data is unlikely to affect 

the risk characterization or RAO conclusions.



Field Component

Evaluates whether the sampling procedure 

(method, preservation and holding times)

ensures that the sample collected in the field 

and delivered to the laboratory accurately 

represents the concentration of the 

contaminant at the sampling/data point. 

Data Usability Assessment



Field Quality Control Elements*

Data Usability Assessment

* As described in WSC-CAM-VIIA, Section 2.0



CAM Refresher



MassDEP’s CAM Web Page

http://www.mass.gov/dep/cleanup/laws/qaqcdocs.htm



Basic Elements of Data Quality
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CAM Concepts

➢ Utilizes Established Analytical Procedures (MassDEP 

(CAM), VPH/EPH, etc.)

➢ Method-Specific QA/QC Requirements, Performance 

Standards

➢ Method-Specific Analyte Lists

➢ Laboratory Certification

➢ “Presumptive Certainty” of Data Acceptability for LSP if 

Data is CAM Compliant 



Elements of MassDEP Analytical Methods

Method Summary

QA/QC Requirements

Method Performance Standards

Target Analyte Lists

Laboratory Reporting Requirements

Typical Reporting Limits for Water, Soil and Waste 

Samples (Lowest analytical standard)

Sample Preservation and Hold Times



➢ General Method Quality Control Requirements

➢ Specific Quality Control Requirements & Performance 

Standards for Method - Initial and Continuing Calibration

- Method Blanks and Laboratory Control Spikes (LCSs)

- Matrix Spikes and Matrix Spike Duplicates

- Internal Standards and Surrogates

- General Reporting Issues, including Reporting Limits

Elements of MassDEP Analytical Methods 
(continued)

Laboratory QC Requirements



Presumptive Certainty Concept

To assure Presumptive Certainty of suitability of 

analytical data the LSP must …

➢ Specify MADEP Analytical Methods

➢ Provide Laboratory Certification that …

✓ Attests to Compliance with All Method QA/QC 

Requirements and Performance Standard

✓ States All Analytes Encountered (Analyte List and 

Calibrated Compounds) are Reported

✓ Conditions Detailed on Chain of Custody 

Documentation are Accurate



MCP Analytical Method 

Report Certification Form

• An affirmative response

for questions A, B, C and D 

is required for “Presumptive 

Certainty” status

AND

• A response (affirmative or 

negative) to questions E 

and F is required for 

“Presumptive Certainty” 

status.



MCP Analytical Report Certification Form
Question A

 

Were all Samples 

received by the 

laboratory in a condition 

consistent with the 

description described on 

the Chain-of-Custody 

documentation for the 

data set?

• Yes • No1

(if No must address in 

narrative. Attach 

additional information if 

required)



MCP Analytical Report Certification Form

Question B
 

Were all QA/QC procedures

required for the specified 

analytical method(s) included 

in this report followed, 

including the requirement to 

note and discuss in a 

narrative QC data that did not 

meet appropriate 

performance standards or 

guidelines?

• Yes • No1

(if No must address in 

narrative.  Attach 

additional information if 

required)



MCP Analytical Report Certification Form 

Question C
 

Does the data included in 

this report meet all the 

analytical requirements for 

“Presumptive Certainty” as 

described in Section 2.0 (a), 

(b), (c) and (d) of the 

MADEP document CAM VII 

A, “Quality Assurance and 

Quality Control  Guidelines 

for the Acquisition and 

Reporting of Analytical 

Data”?

• Yes • No1

(if No must address in 

narrative.  Attach 

additional information if 

required)



MCP Analytical Report Certification Form 

Question C (continued)
(a) Use the “MCP Analytical Methods” detailed in the 

CAM;

(b) Comply with the applicable QC analytical 

requirements prescribed for the individual testing 

procedures in the CAM;

(c) Evaluate, and narrate, as necessary, compliance 

with performance standards described for the 

individual testing procedures in the CAM; and

(d) Adopt the reporting formats and elements specified 

in the CAM



MCP Analytical Report Certification Form 

Question D
 

VPH and EPH Methods 

only: Was the VPH or EPH 

Method conducted without 

significant modifications 

(see Section 11.3 of 

respective Methods)

• Yes • No1

(if No must address in 

narrative.  Attach 

additional information if 

required)



MCP Analytical Report Certification Form 

Question E
 

Were all analytical QC 

performance standards

and recommendations for 

specified methods 

achieved?

• Yes • No1

(if No must address in 

narrative.  Attach 

additional information if 

required)



MCP Analytical Report Certification Form 

Question F 

Were results for all 

analyte-list

compounds/elements for 

the specified method(s) 

reported

• Yes • No1

(if No must address in 

narrative.  Attach 

additional information if 

required)



Laboratory Case Narrative

➢All project and method-specific QC non-conformances 

must be reported to the data user in the form of an 

EXCEPTION REPORT

➢The following information, if applicable, should also be 

reported

• Non-routine QC requirements provided to the 

laboratory

• Follow-up to “NOs” on Certification Report

• Reporting Limit (as specified by LSP) Issues

• Method modifications or corrective actions, or

• Holding time exceedances and/or exceptions 



LSP Responsibilities Under CAM

➢ Provide Laboratory with site-specific analytical Instructions 

regarding reporting limits, analyte lists and field QC

➢ Provide chain-of-custody documentation  

➢ Evaluate the overall quality and suitability of MCP data 

subject to the requirements of:

• MCP Sample Collection and Analyses Requirements  

(310 CMR 40.0017)

• Response Action Performance Standard 

(310 CMR 40.0191)

• RAO Representativeness Evaluations 

(310 CMR 40.1056(2)(k))



Request for MCP 

Analytical Services

➢Reporting Limit

➢Analyte List

➢Field QC



MassDEP’s CAM 

Data Quality Improvements

➢ Improved Analytical Quality, Documentation 

and Reporting Uniformity

➢Standardized Analyte Lists

➢Certification of CAM Compliance by 

Laboratory with exception reporting

➢Reporting Limits Consistent with Regulatory 

Compliance Requirements

➢More Comprehensive and focused MassDEP 

data audits of Analytical Deliverables



CAM MCP Impact Summary

➢ After some “initial reluctance” the CAM approach 

has been been well received by LSPs and 

laboratories 

➢ Most agree that the CAM has been a positive 

influence on the MCP process

➢ Most current analytical reports include 

“Presumptive Certainty” certification (> 90%)

➢ Laboratories using MassDEP Method 8260 B 

performed very well in the VOC double-blind study


